The molecule of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
In the structures of 5-(1-hydroxyethylidene)-1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione, C 8 H 10 N 2 O 4 , (I), 1,3-dimethyl-5-[1-(propylamino)ethylidene]pyrimidine-2,4,6(1H,-3H,5H)-trione, C 11 H 17 N 3 O 3 , (II), and 5-[1-(2,2-dimethoxyethylamino)ethylidene]-1,3-dimethylpyrimidine-2,4,6(1H,3H,-5H)-trione, C 12 H 19 N 3 O 5 , (III), there are no direction-speci®c intermolecular interactions. The molecules in 5-[1-(benzylamino)ethylidene]-1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione, C 15 H 17 N 3 O 3 , (IV), are linked into chains of edge-fused rings by a combination of one CÐHÁ Á ÁO hydrogen bond and one CÐHÁ Á Á%(arene) hydrogen bond, while the molecules in 5-(1-hydrazinoethylidene)-1,3-dimethylpyrimidine-2,4,6(1H,-3H,5H)-trione, C 8 H 12 N 4 O 3 , (V), are linked into a continuous framework structure by three distinct NÐHÁ Á ÁO hydrogen bonds, each involving a different O-atom acceptor. Each of compounds (I)±(V) contains an intramolecular hydrogen bond, of the OÐHÁ Á ÁO type in (I) and of the NÐHÁ Á ÁO type in (II)±(V).
Comment
It has recently been reported (da Silva & Lima, 2003) that the title compound, (I), which is the enol tautomer of 1,3-dimethyl-5-acetylbarbituric acid, reacts readily with primary amines to form enamines. We report here the structures of (I), of three representative enamine derivatives, (II)±(IV), and of the hydrazine derivative (V) (Figs. 1±5) .
The bond distances in (I) ( Table 1) , in particular the C4Ð O4 and C51ÐO51 distances on the one hand and the C4ÐC5 and C5ÐC51 distances on the other, clearly demonstrate the enol constitution, consistent with the location of atom H51 as deduced from a difference map. In each of compounds (II)± (V), atom N51 has a planar con®guration, and the C51ÐN51 distances are all typical of their type (Allen et al., 1987) . Atom N52 in (V) has a distinctly pyramidal coordination environment, with a sum of bond angles, based on H-atom coordinates derived from difference maps, of 328.8
. The N51ÐN52 distance in (V) corresponds closely to the mean value of 1.420 A Ê for >NÐN< distances where the coordination of one N atom is planar and that of the other is pyramidal.
There is an intramolecular hydrogen bond in each of (I)± (V), of OÐHÁ Á ÁO type in (I) and of NÐHÁ Á ÁO type in (II)± (V) ( Table 2 ). There are no direction-speci®c intermolecular interactions in (I)±(III), but the molecules in (IV) and (V) are linked by intermolecular hydrogen bonds (Table 2) into supramolecular structures that are one-and three-dimensional, respectively.
The one-dimensional supramolecular structure of (IV) is generated by a combination of CÐHÁ Á ÁO and CÐ HÁ Á Á%(arene) hydrogen bonds (Table 2) . Aryl atom C514 in the molecule at (x, y, z) acts as a hydrogen-bond donor to carbonyl atom O4 in the molecule at (1 À x, 1 À y, 1 À z), so generating a centrosymmetric R 2 2 (22) ring (Bernstein et al., 1995) (Fig. 6 ). In addition, methylene atom C53 in the molecule at (x, y, z) acts as a hydrogen-bond donor to the C511±C516 aryl ring in the molecule at (1 À x, Ày, 1 À z), so generating a second centrosymmetric ring, this time centred at ( 2 ) (n = zero or integer) (Fig. 6) .
The three-dimensional supramolecular structure of (V) is of some complexity but can readily be analysed in terms of a series of one-dimensional substructures and their simple combinations. In the ®rst substructure, atom N52 in the molecule at (x, y, z) acts as a hydrogen-bond donor, via atom H52D, to atom O4 in the molecule at (À 1 2 + x, 1 2 À y, Àz), so producing a C(7) chain running parallel to the [100] direction and generated by the 2 1 screw axis along (x, 1 4 , 0) (Fig. 7) . In the second substructure, atom N52 at (x, y, z) acts as a donor, via atom H52E, to atom O2 in the molecule at (2 À x, À 1 2 + y, 1 2 À z), so producing a C(9) chain running parallel to the [010] direction, now generated by the 2 1 screw axis along (1, y, 1 4 ) (Fig. 8) Figure 3 The molecule of (III), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Figure 2
The molecule of (II), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Figure 4
The molecule of (IV), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
Figure 5
The molecule of (V), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. (Fig. 9 ). These three chain motifs (Figs. 7±9) together produce a three-dimensional framework structure, which is generated solely by the action of 2 1 screw axes and which utilizes only half of the molecules within the unit cell. There is, accordingly, a second such framework present, which is interwoven with the ®rst framework and related to it by inversion. These two three-dimensional substructures are, however, linked by the ®nal NÐHÁ Á ÁO hydrogen bond; this is, in fact, one component of an effectively planar three-centre NÐHÁ Á Á(O) 2 system (Table 2 ). Atom N51 in the molecule at (x, y, z) acts as a donor, not only intramolecularly to atom O4 but also to atom O6 in the molecule at (x, 1 2 À y, À 1 2 + z), so producing a C(6) chain running parallel to the [001] direction and generated by the c-glide plane at y = 1 4 (Fig. 10) . This ®nal motif suf®ces to link the two frameworks and hence to link all of the molecules into a single three-dimensional structure. 
Experimental
Samples of compounds (I)±(V) were prepared as described by da Silva & Lima (2003) . Crystals suitable for single-crystal X-ray diffraction were grown by slow evaporation of solutions in ethanol.
Compound (I)
Crystal data For (I) and (V), space groups P2 1 /c and Pbca, respectively, were uniquely assigned from the systematic absences. For (II), the systematic absences permitted Pn and P2/n as possible space groups; Pn was selected and con®rmed by the structure analysis. For (III), the systematic absences permitted R3 and R3 as possible space groups; R3 was selected and con®rmed by the structure analysis. Crystals of (IV) are triclinic; space group P1 was selected and con®rmed by the structure analysis. All H atoms were located from difference maps and then treated as riding atoms, with CÐH distances of 0.98 (CH 3 ), 0.99 (CH 2 ) or 1.00 A Ê (aliphatic CH) and NÐH distances of 0.88 A Ê (at 120 K), and with CÐH distances of 0.93 (aromatic), 0.96 (CH 3 ) or 0.97 A Ê (CH 2 ), NÐH distances of 0.86 A Ê and OÐH distances of 0.82 A Ê (at 291 K) [U iso (H) = 1.2U eq (C,N,O) or 1.5U eq (C methyl )]. In the absence of signi®cant anomalous dispersion, the Flack (1983) parameter for (II) was inconclusive (Flack & Bernardinelli, 2000) ; it was therefore not possible to determine the correct orientation of the structure with respect to the polar axis directions (Jones, 1986) and, accordingly, Friedel pairs were merged prior to the ®nal re®nements.
For compounds (I), (II), (IV) and (V), data collection: SMART (Bruker, 2000) ; cell re®nement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
For compound (III), data collection: COLLECT (Hooft, 1999) ; cell re®nement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97; program(s) used to re®ne structure: OSCAIL and SHELXL97; molecular graphics: PLATON; software used to prepare material for publication: SHELXL97 and PRPKAPPA.
X-ray data for (I), (II), (IV) and (V) were collected at the University of Aberdeen and the authors thank the university for funding the purchase of the diffractometer. X-ray data for (III) were collected at the EPSRC X-ray Crystallographic Service, University of Southampton, England; the authors thank the staff of the service for all their help and advice. JNL thanks NCR Self-Service, Dundee, for grants which have provided computing facilities for this work. ELSL thanks the International Foundation for Science and JLW thanks CNPq and FAPERJ for ®nancial support.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1792). Services for accessing these data are described at the back of the journal. Table 1 Selected bond distances (A Ê ) for compounds (I)±(V). 
